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The LHC Sighal Dijet Events

The Large Hadron Collider (LHC) is the largest and most New Physics Models predict the existence of unstable particles that
powerful collider worldwide : two proton beams intersect in four decay (via the s-channel) in partons yielding in a narrow resonance
collision points, one of which is the location of the CMS (/M < experimental resolution) in the dijet mass spectrum (signal
Experiment. events).

* Ratio Method Advantages:

> In the presence of a signal, two orthogonal methods exist for
the background prediction.

> In case of a signal, the Ratio Method leads to less biased
significance values due to smaller systematics.

> The ratio method vyielding a more rigid background
parametrization has increased sensitivity as the resonance
width increases.
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the Universe. State Radiation we use )\ =] 4F
* The hierarchy problem. "Wide Jets" which give / .% > 3
* The unification of couplings and forces better sensitivity than @ |3 JE
* The origin of flavor. AKA4. i § _‘é
(S
u -+ D —4
The CMS Experiment &

Dijet mass [TeV]

e Electromagnetic Calorimeter (ECAL)

— Return Yoke

. _ The dijet mass spectrum is well modeled by both background
Dijet Event Selection: prediction methods which also agree with one another.

» |An wide| < 1.1 suppresses QCD (mainly t-channel) and Cross section limits & signiﬁcances

S enhances signal (s-channel)
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* |An| distribution is split into the signal (SR) and two control

regions (CRsqer CRuign) Yielding very similar dijet mass spectra e ey

* Particle Flow Algorithm combines all information from several
sub-detector systems. _

e Individual particles are reconstructed with Particle Flow Algorithm shape-wise. o - 2.45
and then clustered into jets using the anti-k; algorithm.
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